Biochemical and functional analysis of the assembly of full-length Sup35p and its prion-forming domain.
The protein Sup35 has prion properties. Its aggregation is at the origin of the [PSI(+)] trait in Saccharomyces cerevisiae. In vitro, the N-terminal domain of Sup35p alone or with the middle domain assembles into fibrils that exhibit the characteristics of amyloids. The vast majority of in vitro studies on the assembly of Sup35p have been performed using Sup35pNM, as fibrils made of Sup35pNM assembled in vitro propagate [PSI(+)] when reintroduced into yeast cells. Little is known about the assembly of full-length Sup35p and the role of the functional C-terminal domain of the protein. Here we report a systematic comparison of the biochemical and assembly properties of full-length Sup35p and Sup35pNM. We show that the native structure of the C-terminal domain is retained within the fibrils. We determined the size of Sup35p nuclei and the critical concentration for assembly that both differ from that of Sup35pNM. We demonstrate that Sup35pNM co-assembles with the full-length protein and that fibrils made of Sup35p or Sup35pNM seed the assembly of soluble Sup35pNM and Sup35p with different efficiencies. Finally, we show that fibrils made of full-length Sup35p induce with higher efficiency [PSI(+)] appearance as compared with those made of Sup35pNM. Our findings reveal differences and similarities in the assembly of Sup35p and its NM fragment and validate the use of Sup35pNM in studying some aspects of Sup35p aggregation but also underline the importance of using full-length Sup35p in studying prion propagation both in vivo and in vitro.